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SUMMARY
Objective: Primary pulmonary hypertension (PPH) with pregnancy can result in peripartum heart failure and
a high mortality rate. We report two cases of fatal PPH in pregnant women.
Case Reports: From July 1992 to July 2002, two pregnant women with PPH were treated in our hospital. Case
1 was a 24-year-old primigravida, referred to our institution at 33 weeks of gestation because of signs of heart
failure. She delivered a male baby by emergency cesarean section under general anesthesia. Five hours later,
she developed severe systemic hypotension and died of cardiovascular collapse despite aggressive treatment
and intensive care. Case 2 was a 29-year-old para 0 gravida 1 woman. She had been transferred to our hospital
at 34 weeks of gestation, when fatigue, increasing dyspnea, orthopnea, tachycardia, chest pain, and peripheral
cyanosis were found in our emergency department. She delivered a male baby by cesarean section under general
anesthesia. Four hours later, she suddenly developed cyanosis and tachycardia, followed by electromechanical
dissociation. All attempts at resuscitation were unsuccessful, and cardiac arrest ensued.
Conclusions: We suggest that cesarean section be carried out with the help of the intensive care unit since
transportation of the patient from the operating theatre to the intensive care unit is time-consuming and may
result in deterioration of the patient’s condition. A multidisciplinary team approach to management in the
second trimester may reduce the high mortality rate. [Taiwanese J Obstet Gynecol 2004;43(3):151–154]
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Introduction
Primary pulmonary hypertension (PPH) is a disease or
constellation of diseases described at both the clinical
and pathologic levels. The incidence of PPH is 1–2 per
million [1]; in association with pregnancy, it can result
in a high mortality rate [2]. The presence of PPH in
pregnancy has been associated with 40–50% mater-
nal mortality [3,4]. Peripartum heart failure and sudden
death are common [5]. Here, we report two cases of
pregnancy with PPH and discuss adequate treatment
for this condition.
Case Reports
Case 1
A 24-year-old primigravida was admitted to the hospi-
tal in the 33rd week of gestation because of fatigue,
increasing dyspnea at rest, tachycardia, chest discom-
fort, edema, and peripheral cyanosis. She was first
seen in the cardiovascular department in the 20th
week of gestation due to palpitation and exertional
dyspnea. Two-dimensional echocardiography showed
a dilated right atrium and right ventricle, and mod-
erate pulmonary regurgitation and tricuspid regurgi-
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tation, which established the diagnosis of PPH. She
had paid little attention to it and had received no
regular prenatal examinations. She had been well
with reasonable exercise tolerance up until the pre-
vious week, when she had experienced increasing dys-
pnea and exertional dyspnea.
On admission to our hospital, she was in acute
respiratory distress with cyanosis and edema of the
lower legs. On physical examination, her pulse rate was
120 bpm, blood pressure was 122/82 mmHg, respira-
tory rate was 32/minute, and body temperature was
36°C. Bilateral breathing sounds were coarse. A systo-
lic murmur was heard in the pulmonic area. Elevated
jugular pressure, generalized edema, distal cyanosis,
and tachycardia were also present. Electrocardiogram
showed sinus tachycardia with right axis deviation and
right ventricular hypertrophy, which indicated right
ventricular overload. Echocardiography provided evi-
dence of thickening and dilation of the right ventri-
cle wall, incompetence of the tricuspid valve, and pul-
monary regurgitation.
Arterial blood gas analysis showed a partial pressure
of oxygen (PO2) of 50.7 mmHg, a PCO2 of 21.0 mmHg,
a pH of 7.392, a bicarbonate concentration of
12.8 mmol/L, and arterial oxygen saturation (SaO2) of
86.6%. Laboratory analysis revealed a hemoglobin of
15.7 g/dL, hematocrit of 46.1%, white blood cell count
of 11,500/mL, and platelet count of 13,000/mL. Serum
biochemistry and coagulation profiles were within
normal limits. Immediate obstetric ultrasound showed
a male fetus with an estimated body weight of 1,800 g.
External fetal monitoring demonstrated a normal av-
erage baseline fetal heart rate of between 120 bpm and
160 bpm. Due to the mother’s deteriorating cardio-
vascular status, a cesarean section was carried out.
A Swan-Ganz catheter revealed pulmonary hyper-
tension of 100/70 mmHg. Cesarean section was per-
formed under general anesthesia and a premature
male baby of 1,780 g and 40 cm with Apgar scores
of 5 and 8 at 1 and 5 minutes, respectively, was deli-
vered. The mother became progressively hypotensive
following delivery and was transferred to the inten-
sive care unit (ICU) with an endotracheal tube in place.
She continued to receive positive-pressure ventilation.
She was treated with dopamine and furosemide and
later with a nitroglycerin infusion, as well as calcium
channel blockers. Use of the pulmonary vasodilator,
nifedipine, and intravenous prostacyclin was guided
by right pulmonary artery catheterization and Doppler
measurement of cardiac output. Unfortunately, the
response was disappointing, and 5 hours later, she had
severe systemic hypotension with metabolic acide-
mia, hypoxemia, bradycardia, and eventual cardio-
vascular collapse. All attempts at resuscitation were
unsuccessful, and cardiac arrest ensued.
Case 2
This 29-year-old gravida 1, para 0 patient had seen her
doctor at 32 weeks of gestation with a 2-week history
of coughing, fatigue, and palpitations. She was referred
to our hospital in the 34th week of gestation, and fa-
tigue, increasing dyspnea at rest, orthopnea, tachy-
cardia, chest pain, and distal cyanosis were found in
our emergency room.
On physical examination, her blood pressure was
92/46 mmHg and pulse rate was 130/minute. A cardio-
logist was immediately consulted. A systolic murmur
was heard in the pulmonic area, without radiation to
the neck. Elevated jugular pressure, an enlarged liver,
and generalized edema were also present. Electro-
cardiogram showed right ventricular overload. Echo-
cardiography provided evidence of thickening and
dilation of the right ventricle wall, with decreased
ventricle motility and severe incompetence of the tri-
cuspid valve. The mean pulmonary arterial pressure
(PAP) was 48 mmHg. Congenital malformation and
valvulopathy were rejected. All findings were con-
sistent with a diagnosis of PPH. Arterial blood gas
analysis showed a PO2 of 48.6 mmHg, a PCO2 of
23.0 mmHg, a pH of 7.302, a bicarbonate concen-
tration of 11.6 mmol/L, and an SaO2 of 78.6%. The
hemoglobin concentration was 14.6 g/dL, hemato-
crit was 41.1%, white blood cell count was 10,400/mL,
and platelet count was 24,000/mL. Serum bio-
chemistry and coagulation profiles were within nor-
mal limits. Level II obstetric ultrasound showed a
male fetus without congenital anomalies. External
fetal monitoring demonstrated a normal average
baseline fetal heart rate of between 120 bpm and
160 bpm.
With the clinical evidence of a cardiac disease
unbalanced by gestation, cesarean section was per-
formed under epidural anesthesia. A Swan-Ganz
catheter revealed pulmonary hypertension of
100/70 mmHg. A viable healthy 2,350 g female was
delivered, with Apgar scores of 9 and 10 at 1 and 5
minutes, respectively. The total surgical time was 38
minutes and the estimated blood loss was 600 mL.
During the operation, the PAP increased constantly to
90/46 mmHg, whereas the systemic pressure was
70/38 mmHg. Four hours later, the patient suddenly
developed cyanosis and tachycardia, followed by
electromechanical dissociation. All attempts at resus-
citation were unsuccessful, and cardiac arrest ensued.
Permission to conduct a postmortem examination was
refused.
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Discussion
PPH has two essential features: elevated pulmonary
vascular resistance and arterial pressures; and no
identifiable pulmonary or cardiovascular abnormality
that might have caused the secondary pulmonary
hypertension. PPH with pregnancy is regarded as a
lethal combination, and death may occur regardless
of the severity of the disease. The etiology is still
unknown. PPH exists when the mean PAP exceeds
25 mmHg, and is a disease of the pulmonary vessels
leading to hypertrophy and failure of the right ventri-
cle [5]. It occurs far more frequently in women than in
men, suggesting the possibility of synergism between
the hormonal environment and the initiating insult
[6].
Although PPH occurs rarely, women constitute
80% of those with PPH, and most of the afflicted wom-
en are of childbearing age [7]. The effects of PPH on
pregnancy are obvious because increases of 35–40%
in plasma volume are found during pregnancy, with a
peak in the 34th gestational week. A pregnant woman
with PPH is less able to compensate for the increased
plasma volume due to high resistance in the pulmonary
vascular system, which causes right ventricular dys-
function. During labor, there is an increase in PAP as
the blood is pumped out of the uterus during each
contraction to the systemic circulation and there is
increased cardiac output. The increased preload and
stroke work of the right ventricle eventually cause
right ventricular failure. Labor and delivery may in-
crease the demands on cardiac output oxygen consump-
tion, which results in right ventricular failure and hypo-
xia in both the mother and fetus. Since the prognosis
is worsened in pregnancy, most authors suggest a
therapeutic abortion when PPH is diagnosed [8].
In our series, Case 1 was diagnosed with PPH at
20 weeks of gestation, but she did not pay much at-
tention to it and received no regular prenatal care
or counseling. Case 2 was diagnosed with PPH at 34
weeks of gestation, and her cardiac function deterio-
rated when she was referred to our emergency room.
The hemodynamic demands of pregnancy danger-
ously stress the impaired cardiovascular reserve of
patients with PPH. The demand for a substantial in-
crease in cardiac output cannot be met because of
the high pulmonary vascular resistance, and stress on
the right ventricle may result in severe right-side
heart failure relatively early in pregnancy. It is important
to maintain hemodynamic stability during pregnancy,
and ideally, these two patients should have been ad-
mitted to hospital before their cardiac function had de-
teriorated, usually starting early in the third trimes-
ter. During hospitalization, electrocardiogram, echo-
cardiogram, pulse oximetry, blood gas monitoring,
intra-arterial pressure monitoring, and pulmonary
artery catheterization should be used to evaluate
right heart function and to obtain more information
for further management.
When these two patients came to our department,
worsening maternal condition, including severe dys-
pnea, peripheral cyanosis, edema, orthopnea, and
hypoxic status, had already developed. Obviously,
the risk of maternal mortality was high. Adequate
management of PPH includes oxygen for hypoxemia,
diuretics for edema, digoxin for right ventricular fail-
ure, an anticoagulant for thromboemboli, and a vaso-
dilator for pulmonary hypertension. Successful man-
agement has been reported through early diagnosis,
adequate medication, expert anesthesia, and a well-
trained team [3,5,8].
Labor and delivery themselves, being particularly
painful, may increase the demands on cardiac output by
a further 50–60%, increase oxygen consumption, and
result in right ventricular failure and hypoxia in both
the mother and fetus. Effective pain relief in patients
with PPH who are in labor should reduce cardiovas-
cular stress. The introduction of continuous epidural
infusions and the addition of small amounts of opi-
oids to the infusate make epidural pain relief even
safer. Oxygen consumption and norepinephrine con-
centrations are decreased, and changes in heart rate,
blood pressure, and cardiac volume associated with
contraction of the uterus as well as pain of delivery
are lessened. The maternal survival rate is high in
vaginal delivery with good anesthesia [2]. Cesarean
section may, however, be unavoidable for obstetric
reasons, or because the mother’s condition is so
precarious that she may not survive long enough to
deliver vaginally. Johnson and Saltzman advocated
elective delivery near term, when fetal lung maturity
is reached, to avoid further cardiovascular stresses,
and suggested that cesarean delivery avoids the
stress of labor [9]. However, vaginal delivery was not
suitable for our patients because of malpresentation.
In addition, cesarean section is safer in patients in
functional class III or IV, because anesthesia and sur-
gery allow the delivery to proceed more quickly.
The type of anesthesia used when a cesarean section
is performed is more controversial. If right ventricular
failure is present, any decrease in systemic vascular resis-
tance may lead to an additional decrease in cardiac
output, refractory hypotension, right ventricular ische-
mia, and further worsening of ventricular function [3].
General anesthesia was performed in our patients due
to poor maternal condition, and it was easier and more
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useful for controlling the hemodynamic changes and
avoiding hypoxia and hypercarbia, although careful
ventilation should be employed to minimize the effects
of positive-pressure ventilation [10].
After parturition, pulmonary resistance gradually
rises over 24 hours. Right atrial pressure and pulmonary
wedge pressure rise as well, while cardiac output falls
[11]. The risk of maternal death in the immediate post-
partum period is extremely high, because of the sud-
den increase in pulmonary blood volume load follow-
ing evacuation of the uterus [3]. Sudden postpartum
death occurs from sinus bradycardia, atrioventricular
block, and electromechanical dissociation [5]. In our
patients, the sudden death postpartum may have oc-
curred due to peripartum heart failure. Therefore, we
suggest that reduction of preload during the post-
partum period is as important as pulmonary vasodila-
tion, and noninvasive measurement of cardiac output
can facilitate a diagnosis of recurring right ventricular
failure and offer reassurance to women who remain
well compensated [10]. In selected patients, dobut-
amine, nitroprusside, and low doses of diuretics may
be useful in augmenting cardiac output and amelio-
rating the congestive heart failure that develops or
is exacerbated after delivery [12].
Successful management of pregnancy, labor, and
delivery in women with PPH is a difficult challenge
for obstetricians. A multidisciplinary team approach
including obstetricians, cardiologists and anesthesio-
logists for management can be associated with a
successful outcome. The team approach to patient
management in critical care obstetrics addresses all
the complex factors that may also influence the out-
come. We suggest that a cesarean section be carried
out with the help of the ICU since transportation of
the patient from the operating room to the ICU is
time-consuming and may result in deterioration of
the patient’s condition.
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